Agricultural land use information collected by the California Department of Water Spatlal and Temporal AIIocation Of Agricultural PM1 o Fugitive DUSt Emissions

Resources and crop calendars are combined to spatially and temporally estimate the
PM10 emissions from agricultural land preparation and harvesting in California. Crop
specific emission factors are developed based on process specific emission rates,
which are the result of extensive on-field testing performed by the California
University, Davis. The datar g 1t and calculation are completed in MS
Access® and ArcGIS™.
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1) Crop specific emission factors;

2) Crop calendars providing the number, type, and timing of agricultural
operations for each crop;

3) GIS data set of detailed, spatially distributed crop acreage.

PUTTING IT ALL TOGETHER

The figure at right provides
a schematic of the entire
emission estimation process.
A database was created to
manage all the data sets. All
calculations and mapping
were completed in ArcGIS and
i Agricultural land use data are available from the California Access.
4 Department of Water Resources. The data provides detailed
agricultural use information for each identified field, including the
> acreage of the field, up to three crops planted in the field, and the
& percent of acreage for each crop. The data was created by combining
e air photo interpretation and ground survey data, and the total survey
area covers most of the agricultural counties in California. The data 7
set¥sQnly updated once every seven years for each county.

In addition to these technical elements, a helpful and engaged community of
agricultural experts was also required to extrapolate the limited available emission
factor data to all the other California practices and crops.

LAND USE DATA
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CROP CALENDARS
W
Crop calendars provide information about what harvest and land preparation activities March June

are performed for each crop, as well as when they are typically performed. The crop
calendars were developed through face-to-face meetings with growers and other
agricultural experts for the most important crops (primarily based on acreage and
potential emissions). Calendars were developed for alfalfa, almonds, citrus, corn,
cotton, dry beans, garbanzo, garlic, grapes (raisin, table, and wine), lettuce, melons,
onions, safflower, sugar beets, tomatoes, wheat, rice, and general land maintenance.
Working with agricultural experts, we assigned the best-fit calendars to all of the other
crops in the land use data set.

DWR Crops | Crop Calendar carve | "G’ | oo ".:‘I“" T Ty T e ey
Profll [ T - = e e
[Oves Ciras e ; ; 2 e e e e e e
pistachios [AmonaWainut e o — it T e e e
|Grain sorghum Iheat/Barley — - - - L S ———
[Bushberries  (Grapes Raisin o e e o e e e :
[Sonach Letuce/ 1 season e T T = T T s T T T T T March L June

Monthly Emissions (tons)of PM10 from Land Preparation and Harvesting Activity

CROP SPECIFIC EMISSION FACTORS

Over the past eight years, the researchers of University of California, Davis, have
performed extensive field testing to develop geologic PM10 emission factors for a number
of agricultural land preparation and harvest operations. These operation-specific
emission factors were assigned to all of the land preparation or harvest operations in our
crop calendar, and then all operations for each crop were summed to generate the crop
specific emission factor (see following equation).
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RESULTS and DISCUSSION

Using ArcGIS™ and MS Access®, we calculated the
PM10 emissions at the field level, and then aggregated
the results into 4km x 4km gridded emissions. The state
maps below show the emissions from harvesting, land
preparation, and the sum of both for March, June,
September, and December.

By incorporating the crop calendars and GIS land use
mapping into our methodology, the temporal and spatial
variations in emissions for each activity or between
activities are clearly visible.

Also, by assigning activity specific emission factors to all
land preparation and harvest activities and creating crop
specific emission factors, the relative emissions between
crops can be clearly compared (see following bar charts).
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